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ABSTRACT 
Arab Muslim immigrant women come across many anxieties and therefore may become 
depressed. Many argue that social support from husbands, family, and friends may lower 
depression. However, changes in social support over time and the effects of such support on 
depression at a future time period have not been fully addressed in the literature. This thesis 
investigated the relationship between demographic characteristics, changes in social support, and 
depression in Arab Muslim immigrant women who immigrated to the USA. A sample of 454 
married Arab Muslim immigrant women provided demographic data, scores on several social 
support variables and depression at three time periods approximately six months apart. Various 
statistical techniques at our disposal such as boxplots, curves, descriptive statistics, ANOVA, 
ANCOVA, simple and multiple linear regression analyses have been used to see how various 
variables and factors like country of birth, spoken English ability, employment status, education,   
number of children living with woman, length of time in USA, age, etc., are associated with 
changes in social support from husband, extended family and friends over time. 
Under univariate analysis, changes in social support over time (measured by slope of the 
regression of support scores over time) are found to be significantly different for women grouped 
by their husband’s employment status [F(2,280)=3.26, p-value=0.0394]. Slopes are not 
significantly different with respect to any other groups of women. However, when all 
independent variables are considered  to gether in a multifactor covariance model for slopes, 
both the number of children living with woman and husband’s employment status are found to 
be significantly  [F(3,378)=3.60, p-value=0.0138] associated with slopes. 
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Simple and multiple regression analyses are carried out to see if any of the above 
variables observed at the time of first survey can be used to predict depression at a future time. 
The univariate regression analysis indicted that the variables country of origin, husband’s 
employment status, woman’s education, husband’s education, and language ability are 
significant predictors of depression at time 3 (CESD_tot3). Also, total social support and support 
from husband, family, and friends at time 1 are negatively associated with depression at time 3, 
whereas woman’s age and depression scores at time 1 are positively associated with depression 
at time 3. Furthermore, this univariate analysis indicated that the number of adults living with 
woman as well as their length of time in the USA were not significant predictors of depression at 
the time of third survey. 
However, for multiple regression, social support from husband and friends, husband’s 
employment status,  husband’s education, and  woman’s depression at the time of first survey are 
found to be significantly associated with depression  scores at time 3, explaining about 37.79% 
of the variance in depression. Woman with higher depression scores at time one, unemployed 
husband who is not looking for work, and husband with less than a high school education had 
higher depression scores at time 3, whereas higher social support from husband and friends were 
associated with lower depression scores at time 3.  
The univariate logistic regression analysis also indicated that the variables total social 
support, and support from husband are negatively associated with the probability of being 
depressed at time 3 whereas depression score at time 1 is positively associated with this 
probability. Furthermore, this univariate logistic analysis indicated that the number of adults 
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living with woman, woman’s education, length of time in the USA, woman’s age,  and social 
support from family and friends  at time 1 were not significant predictors of depression at time 3. 
However, when all variables are considered together in a multiple logistic regression, 
only total support and depression at time 1 were found to be significantly associated with 
depression at time 3; higher depression at time 1 was associated with greater depression and 
higher total social support was associated with lower depression at time 3. 
For the purpose of predicting the probability of being depressed at a future time, a binary 
outcome variable was defined by categorizing depression scores at time 3 into a binary outcome 
variable “depressed” (1 if depression score ≥ 0.8 and 0 if depression score < 0.8).  A logistic 
regression analysis of this binary outcome variable revealed that lower total social support and 
higher depression score at time 1 increased the probability of being depressed at the time 3.  
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CHAPTER ONE: INTRODUCTION 
   
1.1 Organization of the Study  
This dissertation includes six chapters. 
First Chapter: This chapter contains description of data collection and survey methods, 
consent form, and research questions. 
Second Chapter: This chapter provides an in-depth review of the literature that relates to 
Muslims in the United States, Middle Eastern American Muslims, social support structures for 
Arab immigrant women, and their migration to the United States. 
Third Chapter: This is an exploratory chapter that  shows frequency tables for all 
categorical variables in Family Socio-Demographic Questionnaires (SDQM) that are used in this 
thesis, means and standard deviations of all perceived social support variables (support from all,  
and support from husband, family and friends), and the depression variable.  Also, presented here 
are mean and variance of summary scores for all perceived social support variables over time by 
demographic characteristics of women. Numerical summary data are also displayed here in 
boxplots and trend curves for all perceived social support variables of immigrant women over 
three time periods.  For comparison purposes, these boxplots and curves are displayed by  time 
and by such demographic variables as country of birth, whether or not they speak English, 
husband’s employment status, and by number of children living with women.   
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 Fourth Chapter: Changes in support over time are measured using estimated regression 
slope. This is done for each of n=454 women for which data is available for at least two surveys 
(two time points). These estimated slopes are displayed in boxplots by demographic variables, 
and means and variances of slopes by demographic variables are displayed in tables. SAS Proc 
GLM is used to analyze these slopes to see if changes in support differ significantly by 
demographic variables.  
Fifth Chapter: This chapter utilizes SAS Proc GLM, REG, and LOGISTIC to  carry out 
both univariate and multi-variable  ANOVA, ANCOVA,  and regression analyses of social 
support  (from husband, extended family and friends)  variables at time three using the  
corresponding time one variables  as well as demographic variables (Country of  birth, speak  
English or not, husband’s employment status,  number of children living with woman, husband’s 
education, and woman’s education, etc.), length in U.S.; woman’s age; and depression at time 
one (cesd_tot) as independent variables  to see if support at time three can be predicted by any 
subset of these independent variables from time one survey.  Logistic regressions were used to 
determine if social support from husband, extended family, and friends, demographic variables 
(Country born, Speaking English, husband’s employment status, number of children living with 
woman, husband’s education, and woman’s education), length in U.S.; woman’s age; and 
depression scores at time 1 survey are significantly associated with depression at time three 
(cesd_tot3) survey.  
Sixth Chapter: CONCLUSION 
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1.2 Data collection  
Professor Karen Aroian of UCF’s College of Nursing has kindly provided the author 
access to her survey data used in the thesis. Professor Aroian states that “Data collection 
occurred in study participants’ homes using face-to-face interviews by Arab women. Participants 
were given $30.00 for their time. Arabic language versions of data collection materials were 
developed through translation and back-translation and discrepancies were resolved through 
discussion by a team of bilingual experts. The translation team was five Arab immigrant women 
from Middle Eastern countries that were representative of the origin countries of our study 
population. They had an average of approximately 12 years of experience providing written and 
verbal Arabic translation to local health and social services”. The goal of the translation was 
loyalty of meaning and equal familiarity and colloquialness in both English and Arabic (Werner 
and Campbell, 1970). This data were collected at three different times: (1)
 
from May, 2005 to 
December, 2006, (2) from November, 2005 to April, 2008, and from January, 2007 to December, 
2008.  
In addition, Family Socio-Demographic Questionnaires including a migration 
questionnaire (SDQM), the Multidimensional Perceived Social Support Scale (MSPSS), the 
Women Social Support (PSSM), the Center for Epidemiological Studies-Depression Scale (CES-
D), and other measures not used in analyses are presented here. Hence only the SDQM, MSPSS, 
the PSSM, and the CES-D are described here. The SDQM consists of 26 short statements about 
family socio demographic characteristics. The MSPSS is a measure of women’s perceived social 
support from all, from husband, family and friends. The CES-D assesses depression, specifically 
the presence of 20 depressive symptoms, based upon how respondents felt during the past week. 
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Items are scored from 0 (rarely) to 3 (most of all of the time) with a high score reflecting 
increased depressive symptomatology.  
1.3 Research Questions  
Based on a careful review of the relevant literature, it is decided here to address the 
following questions in this thesis:  
(1) Measure changes in perceived social supports over time for all women surveyed.  
a.  Are these changes significant?   
b. Are there more or less social supports over time? 
(2) Look at the association between support change (measured by slopes) and demographic 
variables (country of origin, whether or not speaking English, husband’s employment 
status, number of children living with woman, etc.).    
a. How changes in social supports are affected by demographic variables?   
b. Are any demographic variables significantly associated with changes in social 
support over time?  
(3)  Look at the association between support at time one and depression at time three.  
a. How depression scores at time three are affected by support and demographic 
variables at time one? 
b. What variables and/or factors from time one survey can be used to estimate the 
probability of depression at a future time?  
14 
 
1.4 Variable Labels and Descriptions 
The survey described above collected information from women on over 2000 variables. 
However, only a subset of these variables is used in this thesis. The labels and codes of all 
variables used in this thesis and their short descriptions are displayed below. 
Variables Description 
Date First date for collection data 
Family Socio-Demographic Questionnaire (Women) 
recodesdqm1 Country  born in   (Iraq=1, Lebanon=2,  Yemen=3, Others=4) 
sdqm3 When did you arrive in the US 
sdqm5 
Immigrant status when you entered the US (Immigrant=1, Refuge=2, 
Other=3) 
Marital 
marital status       
 (married=1, separated=2, divorced=3, widowed=4,  other=5)  
recodesdqm11 
husband's employment status  
( employed full time and employed part time=1, unemployed-looking for 
work and unemployed-not looking for work=2, [retired, medical leave, 
disabled, widowed, divorced or separated]=3) 
recodesdqm12 
your employment status          
( employed full time and employed part time=1, unemployed-looking for 
work and unemployed-not looking for work=2, [retired, medical leave, 
disabled]=3) 
recodesdqm13 
categorical income     
(less than $20000=1, $20000 to $60000=2, over $60000=3, [does not know, 
refused to answer]=4) 
recodesdqm16 
Women’s education  
( no education and less than a high school graduate=1, [high school graduate, 
some college, college graduate, higher than college graduate=2]) 
recodesdqm17 
husband's education   
( no education and less than a high school graduate=1, [high school graduate, 
some college, college graduate, higher than college graduate=2]) 
sdqm18 Do you speak English    (yes=1, no=2, a little=3) 
sdqm24 number of children living with women 
Women Perceived Social Support (MSPSS) 
pssm1 
My husband is around when I am in need 
(disagree=1, neutral=2, agree=3, not applicable=4) 
pssm2 
I can share my joys and sorrows with my husband 
(disagree=1, neutral=2, agree=3, not applicable=4) 
15 
 
Variables Description 
pssm3 
My family (other than my husband) really tries to help me 
(disagree=1, neutral=2, agree=3, not applicable=4) 
pssm4 
I get the emotional help and support I need from my family (other than 
husband) (disagree=1, neutral=2, agree=3, not applicable=4) 
pssm5 
My husband is a real source of comfort to me 
(disagree=1, neutral=2, agree=3, not applicable=4) 
pssm6 
My friends really try to help me 
(disagree=1, neutral=2, agree=3, not applicable=4) 
pssm7 
I can count on my friends when things go wrong 
(disagree=1, neutral=2, agree=3, not applicable=4) 
pssm8 
I can talk about my problems with my family (other than husband) 
(disagree=1, neutral=2, agree=3, not applicable=4) 
pssm9 
I have friends with whom I can share my joys and sorrows 
(disagree=1, neutral=2, agree=3, not applicable=4) 
pssm10 
My husband cares about my feelings 
 (disagree=1, neutral=2, agree=3, not applicable=4) 
pssm11 
My family (other than husband) is willing to help me make decisions 
(disagree=1, neutral=2, agree=3, not applicable=4) 
pssm12 
I can talk about my problems with my friends 
(disagree=1, neutral=2, agree=3, not applicable=4) 
Rmspss_t women perceived social support – total 
Rmspss_h women perceived social support – husband 
Rmspss_fm women perceived social support – family 
Rmspss_fr women perceived social support – friends 
cesd_tot Total depression at time one 
date_T2 Second date for collection data  
Rmspss_t2 women perceived social support – total 
Rmspss_h2 women perceived social support – husband 
Rmspss_fm2 women perceived social support – family 
Rmspss_fr2 women perceived social support – friends 
date3 Third  date for collection data 
Rmspss_t3 women perceived social support – total 
Rmspss_h3 women perceived social support – husband 
Rmspss_fm3 women perceived social support – family 
Rmspss_fr3 women perceived social support – friends 
cesd_tot3 Total depression at time three 
Length2 length of time in USA 
Rsqm24 
number of children living with women 
(two children=1, three children=2, four children=3, five children=4, more 
than five children=5) 
Mage Women’s age 
16 
 
Variables Description 
Center for Epidemiological studies-Depression scale CES-D Women 
cesd1 I was bothered by things that usually don't bother me 
cesd2 I did not feel like eating, my appetite was poor 
cesd3 
I felt that I could not shake off the blues even with help from family or 
friends 
cesd4 I felt that I was just as good as other people 
cesd5 I had trouble keeping my mind on what I was doing 
cesd6 I felt depressed 
cesd7 I felt that everything I did was an effort 
cesd8 I felt hopeful about the future 
cesd9 I thought my life had been a failure 
cesd10 I felt fearless 
cesd11 I My sleep was restless 
cesd12 I was happy 
cesd13 I talked less than usual 
cesd14 I felt lonely 
cesd15 People were unfriendly 
cesd16 I enjoyed life 
cesd17 I had crying spells 
cesd18 I felt sad 
cesd19 I felt that people dislike me 
cesd20 I could not get 'going' 
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CHAPTER TWO: LITERATURE REVIEW 
In this chapter, literature supporting the foundation for this study is reviewed. The review 
is presented in four sections. The first section describes Muslims in the United States. The 
second section provides an overview of Middle Eastern American Muslims. The third section 
explains reasons for immigrating to the United States. The last section describes the social 
support for Arab immigrant women.  
2-1 Muslims in the United States: 
There are approximately six to eight million Muslims in the United States who identify 
themselves as American-Muslims [1].  America is considered a land of opportunity and freedom 
by first generation Muslim immigrants while the second and third generations of Muslim were 
born in the United States.  In a recent paper [3], the author Afridi states that “between five to 
eight million Muslims make America their home, making the U.S. the most ethnically diverse 
community of Muslims anywhere”.  In another paper [4], the author identified 1,209 mosques 
and estimated about six to seven million Muslims in the USA. 
The earliest Muslim immigrants, approximately 40,000, were brought to America as 
slaves from Africa as early as 1501. Sylvain Diouf, estimated between 2.25 million and three 
million (for the Americas as a whole) [2].  North Carolina and other southern states may have 
been the first areas populated by free Muslims.  
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The modern history of Muslim immigration to the United States began about a decade 
after the Civil War. Most of these immigrants were Levantines but also included Muslims from 
Yemen, South Asia, Indonesia, and elsewhere [2]. 
When Henry Ford moved production to a plant in Dearborn, Michigan, many Muslim 
workers followed. The city's American Moslem Society, founded in 1938, is now the area's 
oldest continuously operating mosque. Iraqi Catholics, known as Catholics and often do not 
identify as Arabs, joined a tide of well-to-do immigrants after World War II. After 1970, Muslim 
immigrants arrived from Iraq and Yemen, alongside many Lebanese feeling their country’s civil 
war. The Gulf and Iraq wars have brought a new wave [5] of Muslims after 1990. 
2-2 Middle Eastern American Muslims: 
Approximately one-fourth of American Muslims are from the Middle East. They hail 
from Bahrain, Iraq, Jordan, Kuwait, Lebanon, Oman, Qatar, Saudi Arabia, Syria, United Arab 
Emirates, Yemen, Algeria, Egypt, Libya, Morocco, Sudan, Tunisia, Mauritania, and the 
Palestinian territories.  
Muslims from these countries can be separated into four main groups: Arabs/Palestinians, 
Persians (mainly from Iran), Turks (primarily from Turkey), and Kurds (mainly from Kurdistan 
Region of Iraq). 
Three-fifths of Arab Americans were from three countries: Lebanon, Syria, and Egypt 
[6]. Arabs are one of the wealthiest minority groups in the U.S. and they (including Palestinians 
in this general grouping) constitute the largest and most-researched Middle Eastern ethnic group 
in the U.S. 
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2-3 Reasons for migration in the United States 
Muslims have arrived in the United States for three main reasons 
(1) Refuge.  
Tragic events in predominantly Muslim countries often lead directly to the emergence of 
a Muslim ethnic community in the United States; such as the recent invasion of Afghanistan and 
Iraq. Furthermore, Muslim countries are disproportionately dominated by dictators which mean 
tyranny, persecution, poverty, violent regime changes, etc. are prevalent and that forces some 
people to leave their home countries [2]. 
(2) Education.  
By the 1990s, U.S. colleges and universities attracted over half a million foreign students. 
Many students chose to remain in the United States, where facilities for their profession are 
superior, political freedoms wider, and economic rewards greater [2]. 
 
(3) Islamist Ambitions.  
Although the numbers in this category are smaller than refugees or students (and indeed, 
some Islamists also fit in those two capacities), Islamists have particular importance, for they 
harbor religious and political ambitions that are in a potential collision course with the majority 
population[2].
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2-4 Social support for Arab immigrant women: 
Social support provides a sense of purpose and belonging which in turn may help to 
avoid or minimize stress [12, 13]. Social support also is linked closely with research and theory 
on stress and coping [8]. Coping by seeking social support is considered one of the more 
productive coping strategies. Social support may also lead to other constructive kinds of coping 
strategies such as problem solving. A comprehensive review of coping strategies can be found in 
[9]. Arab immigrant women in the USA generally receive support from their husband, family, 
and friends.  
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CHAPTER THREE:  PRESENTATION OF DATA-BOXPLOTS, CURVES 
and TABLES 
3-1 Introduction 
This chapter presents summary data on all variables in simple plots and tables.  Simple 
numerical summaries of quantitative variables and frequency tables for qualitative variables are 
generated to describe the distributions of data. Boxplots are used to display summaries and 
outliers on all social support variables by time and demographic characteristics. Also, social 
support variables are plotted against time periods to study the change in support over time. For 
comparison purposes, these plots (referred to as support curves) are displayed by their 
demographic variables: country of birth, whether or not they speak English, husband’s 
employment status,  number of children living with women, etc. 
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3.2 Descriptive Summary 
 First demographic characteristics of surveyed women are displayed below in Table 3.1.  
Table 3.1: Demographic Characteristics of Participants (N=454) 
 
Variables % 
Country of origin:  
 Iraq 43.65 
 Lebanon 36.75 
 Yemen 11.14 
 Other Arab country(a) 8.46 
Immigration status:  
 immigrant 48.02 
 refugee 43.83 
 Other(b) 8.15 
marital status  
 married 86.56 
 separated 3.30 
 divorced 4.85 
 widowed 5.29 
Husband’s employment status  
 Full or part time 65.91 
 unemployed 18.80 
 Other(c) 15.29 
Women’s employment  
 Full or part time 12.11 
 unemployed 85.24 
 Other(d) 2.64 
Woman’s education  
 Less than high school 64.76 
 At least high school 35.24 
Husband’s education  
 Less than high school 43.29 
 At least high school 56.71 
Speaking English  
 Yes 53.54 
 No 46.46 
Household’s income  
 Less than 20,000 61.52 
 20,000-60,000 17.23 
 More than 60,000 21.25 
 
(a) = Jordan, Kuwait, Egypt, Morocco, Saudi Arabia, Palestine, Syria, or the United Arab 
Emirates. 
(b)= Tourist, student, or work visa. 
(c, d)= retired, medical leave, or disabled. 
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It follows that the majority of these women had less than a high school education (64.76), 
were unemployed/ not looking for work (85.24), were able to speak English (53.54), and had a 
yearly family income of less than $20,000. Also, most of the husbands had full or part time jobs 
(65.41) and most of the husbands had at least a high school education (56.71). It also should be 
noted that most of the women who were from Iraq (43.7) were immigrant and refugee, whereas 
only a few women from Lebanon, Yemen, and other countries were immigrant and refugee. 
Also, most of women were married (86.56). 
Numerical summaries of all quantitative variables are displayed in Tables 3.2 and 3.3. 
 
Table 3.2: Numerical Summary (mean and standard deviation) 
 
Variables M(SD) 
CESD_tot 0.98 (0.62) 
CESD_tot3 0.89 (0.63) 
Women’s age (years) 40.61(6.499) 
Length in U.S. (years) 8.16 (4.23) 
 
Table 3.3: Mean and Standard each of the subscales and the total MSPSS 
 
 Husband Friends Family Total 
Mean(a)
 
6.4299242 4.3664459 5.7802863 
 
5.4814587 
SD 1.4151020 2.0319190 1.6303862 1.1324316 
 
(a)= Total scale and subscale scores are averaged over times (range= 1 to 7). 
 
 
The mean and standard deviations of total CESD_tot3 score were 0.89 and 0.63 respectively, the 
mean and standard deviation of women’s age in years were 40.61 and 6.494 respectively, and mean and 
standard deviation of length of time in the U.S.A. in years were 8.16 and 4.23 respectively. The mean for 
the total support was 5.48 and the highest mean score was for the husband subscale 6.43  followed by the 
family subscale 5.78  and then friends subscale 4.37, indicating that the husband was perceived to be 
highest on social support followed by family and then friends. 
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3-3 Box Plots and Social Support Curves 
A visual display is a useful and informative technique for describing a data set. Boxplots 
provide a graphical means for visualizing univariate data [16]. It has become the standard 
technique for presenting the 5-number summary which consists of the minimum, maximum, the 
lower quartile Q1, the median and, the upper quartile Q3 [15 &16]. In addition, this collection of 
values is a quick way to summarize the distribution of a dataset. Furthermore, this reduced 
representation afforded by the 5-number summary provides a more straightforward way to 
compare datasets, since only these characteristic values need to be analyzed.  A box is used to 
indicate the positions of the upper and lower quartiles, while the interior of this box indicates the 
interquartile range (IQR), which is the area between the upper and lower quartiles and consists of 
50% of the distribution. Lines (sometimes referred to as whiskers) are extended to the extremes 
of the distribution, either minimum or maximum values in the dataset, or to a multiple, such as 
1.5, of the interquartile range to identify extreme outliers [17]. Often, outliers are represented 
individually by symbols. This type of plot is sometimes referred to as a schematic plot [16]. In 
other words, any observation smaller than Q1 −1.5×I QR or greater than Q3 +1.5×I QR is 
labeled as an “outlier” [18]. Finally, the box is intersected by a crossbar drawn at the median of 
the dataset. The width and fill of the box, the indication of outliers, and the extent of the range-
line are all arbitrary choices depending on how the plot is to be used and the data it is 
representing. 
Social support curves are drawn by simply plotting and joining mean support against time 
grouped by demographic variables. 
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3-3-1 Total social support over time by country 
For all women, total social support and support from husband, family, and friends by 
their country of origin are displayed in Figures 3.1, 3.3, 3.5, and 3.7, numerical summary results 
over time by country are in Tables 3.4 - 3.7, mean support curves by country of origin are in 
Figures 3.2, 3.4, 3.6, 3.8. Support from all sources except husband appears to show a positive 
trend over time for each country. 
First, mean of total social support is increasing over time for both Iraq and Other. Also, it 
increases from the first to the second time points and decreases from the second to third time 
points in Lebanon. In addition, it decreases from the first to the second time points and is 
increasing from the second to the third time points in Yemen. 
Second, mean support from husband is decreasing from the first to the second time points 
and it is increasing from the second to the third time points in Iraq, Yemen, and Other. Also, it is 
increasing from the first to the second time points and it is decreasing from the second to the 
third time points in Lebanon. 
Third, mean family social support is increasing over all time points for all countries of 
origin. 
 Lastly, mean social support from friends is increasing from the first to the second time 
points and decreasing from the second to the third time points in both Iraq and Lebanon. In 
addition, it is decreasing from the first to the second time points and is increasing from the 
second to the third time points in Yemen and it is increasing over all time points in other 
countries. 
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Figure 3.1: Boxplot of total support during three time periods by Country 
 
 
Table 3.4: Summary measures of total support during three time periods by Country 
 
Analysis Variable : mspss_tot 
Country 
Time of Data 
Collection 
N Obs. N Mean 
Standard  
Deviation 
Minimum Maximum 
Iraq 
1 196 196 5.5564289 1.1976362 1.0000000 7.0000000 
2 196 196 5.6742811 1.1356582 2.0000000 7.0000000 
3 196 196 5.7290700 1.0486055 2.5000000 7.0000000 
Lebanon 
1 165 165 5.4655844 1.0099053 2.5000000 7.0000000 
2 165 165 5.6901023 1.0864424 1.0000000 7.0000000 
3 165 165 5.6212771 1.0752346 2.0000000 7.0000000 
Yemen 
1 50 50 5.5906818 1.1012801 3.0000000 7.0000000 
2 50 50 5.5125000 1.1702220 2.5000000 7.0000000 
3 50 50 5.8620455 1.2363993 1.0000000 7.0000000 
Other 
1 38 38 5.0131579 1.3131962 2.1250000 7.0000000 
2 38 38 5.1940789 1.1956768 2.1250000 7.0000000 
3 38 38 5.4204545 1.3125781 2.7500000 7.0000000 
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Figure 3.2: Line plot showing mean total support during three time periods by Country 
 
3-3-2 Social support from husband over time by country 
 
Figure 3.3: Boxplot showing support from husband over time by Country (Deleting the boxplot 
for Iraq and Lebanon because both of them have a lot of missing values and outliers) 
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Table 3.5: Numerical summary of support from husband over time by Country 
 
.Analysis Variable : mspss_hus 
county 
Time of Data 
Collection 
N Obs. N Mean 
Standard 
Deviation 
Minimum Maximum 
Iraq 
1 196 172 6.4767442 1.3720412 1.0000000 7.0000000 
2 196 164 6.3871951 1.4959826 1.0000000 7.0000000 
3 196 169 6.4763314 1.2751175 1.0000000 7.0000000 
Lebanon 
1 165 143 6.4230769 1.4343714 1.0000000 7.0000000 
2 165 140 6.5071429 1.3060949 1.0000000 7.0000000 
3 165 139 6.4388489 1.2448596 1.0000000 7.0000000 
Yemen 
1 50 43 6.3895349 1.4385243 1.0000000 7.0000000 
2 50 43 6.2500000 1.5698044 1.0000000 7.0000000 
3 50 43 6.4767442 1.1401936 2.5000000 7.0000000 
Other 
1 38 33 6.1818182 1.6384929 1.0000000 7.0000000 
2 38 32 5.8281250 1.9791631 1.0000000 7.0000000 
3 38 31 6.0322581 1.5755183 1.0000000 7.0000000 
 
 
Figure 3.4: Line Plot showing support from husband during three time periods by Country 
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3-3-3 Family social support over time by country 
 
Figure 3.5: Boxplot showing support from family during three time periods by Country 
 
 
Table 3.6: Numerical summary of support from family during three time periods by Country 
 
Analysis Variable : mspss_fam 
country 
Time of Data 
Collection 
Obs N Mean Std Dev Minimum Maximum 
Iraq 
1 196 196 5.9464286 1.6358366 1.0000000 7.0000000 
2 196 196 6.2015306 1.1718702 1.7500000 7.0000000 
3 196 196 6.3418367 1.2493012 1.0000000 7.0000000 
Lebanon 
1 165 165 5.7863636 1.4849998 1.0000000 7.0000000 
2 165 165 6.0045455 1.4957951 1.0000000 7.0000000 
3 165 165 6.0515152 1.4950368 1.0000000 7.0000000 
Yemen 
1 50 50 5.7250000 1.6889874 1.0000000 7.0000000 
2 50 50 6.0150000 1.4449154 1.0000000 7.0000000 
3 50 50 6.2800000 1.3378707 1.0000000 7.0000000 
Other 
1 38 38 4.9473684 1.9626219 1.0000000 7.0000000 
2 38 38 5.3421053 1.5901099 1.0000000 7.0000000 
3 38 38 5.5197368 1.9376964 1.0000000 7.0000000 
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Figure 3.6: Line plot showing support from family during three time periods by Country 
 
3-3-4 Social support from friend over time by country 
 
Figure 3.7: Boxplot showing support from friends during three time periods by Country 
 
22 
 
Table 3.7: Numerical summary of support from friends over time by Country 
 
Analysis Variable : mspss_frd 
country 
Time of Data 
Collection 
Obs N Mean Std Dev Minimum Maximum 
Iraq 
1 196 196 4.4030612 2.0988802 1.0000000 7.0000000 
2 196 196 4.6198980 2.0774212 1.0000000 7.0000000 
3 196 196 4.5280612 2.0723709 1.0000000 7.0000000 
Lebanon 
1 165 165 4.2863636 1.9920296 1.0000000 7.0000000 
2 165 165 4.7000000 2.0161694 1.0000000 7.0000000 
3 165 165 4.5621212 1.9014208 1.0000000 7.0000000 
Yemen 
1 50 50 4.7500000 1.9106308 1.0000000 7.0000000 
2 50 50 4.3900000 2.0001020 1.0000000 7.0000000 
3 50 50 5.0300000 1.8644362 1.0000000 7.0000000 
Other 
1 38 37 4.0810811 2.0599134 1.0000000 7.0000000 
2 38 38 4.5328947 1.9014318 1.0000000 7.0000000 
3 38 38 4.8881579 1.8109067 1.0000000 7.0000000 
 
 
Figure 3.8: Line Plot showing support from friends during three time periods by Country 
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3-3-5 Total social support over time by English speaking ability 
For all women, total social support and support from husband, family, and friends are 
displayed in Figures 3.9, 3.12, and 3.14 by English speaking ability. Numerical summary results 
over time by English speaking ability are in Tables 3.8-3.11. Support curves by English speaking 
ability are in Figures 3.10, 3.11, 3.13, and 3.15. Support from all sources except husband appears 
to show weak to moderate positive trend over time.  
First, mean total social support is increasing over time for the women whether or not 
speaking English. Also, it increases from the first to the second time points and stopped for the 
third time points for all women who speak English a little. 
Second, mean support from husband is increasing over time for women who know to 
speak English. Then, it is decreasing over time for women who speak English a little. In addition, 
it is decreasing from the first to second and stopped for the third time points for women who do 
not know speaking English 
Third, mean family social support is increasing over all time points for the women 
whether or not speaking English.  
Lastly, mean social support from friends is increasing over time for the women whether 
or not speaking English. In addition, it is increasing from the first to the second and it is 
decreasing from the second to the third time points for women who speak English a little. 
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Figure 3.9: Boxplot showing total support during three time periods by speaking 
 
 
 
Table 3.8: Numerical summary of total support during three time periods by speaking 
 
Analysis Variable : mspss_tot 
speaking 
Time of Data 
Collection 
Obs N Mean Std Dev Minimum Maximum 
Yes 
1 87 87 5.3999042 1.0889735 2.1250000 7.0000000 
2 87 87 5.7002538 1.0057718 3.5000000 7.0000000 
3 87 87 5.8177900 1.0997708 2.5000000 7.0000000 
A little 
1 155 155 5.5673021 1.1379354 2.5000000 7.0000000 
2 155 155 5.6857038 1.1640765 2.0000000 7.0000000 
3 155 155 5.6884897 1.2256221 2.0000000 7.0000000 
No 
1 210 210 5.4493275 1.1519124 1.0000000 7.0000000 
2 210 210 5.5425943 1.1523868 1.0000000 7.0000000 
3 210 210 5.6190445 1.0001869 1.0000000 7.0000000 
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Figure 3.10: Line Plot showing mean total support during three time periods by English 
Language 
 
 
3-3-6 Social support from husband over time by speaking English 
The boxplot for social support from husband over time by Speaking English is not shown 
clearly and deleted in this case, because there are 197 missing values and most repeated (7) 
which are 78% of vales in this variable.  
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Table 3.9: Numerical summary of support from husband over time by English Language 
 
 
 
 
Figure 3.11: Line Plot showing support from husband during three time periods by English 
Language. 
Analysis Variable : mspss_hus 
Speak 
English 
Time of 
Data Collection 
N Obs N Mean Std Dev Minimum Maximum 
Yes 
1 87 74 6.2094595 1.5746423 1.0000000 7.0000000 
2 87 69 6.5217391 1.2335231 1.0000000 7.0000000 
3 87 71 6.5774648 0.9879556 2.5000000 7.0000000 
A little 
1 155 138 6.5108696 1.2380338 1.0000000 7.0000000 
2 155 133 6.4417293 1.4615939 1.0000000 7.0000000 
3 155 134 6.4123134 1.3307587 1.0000000 7.0000000 
No 
1 210 182 6.4519231 1.4768318 1.0000000 7.0000000 
2 210 179 6.2625698 1.5909403 1.0000000 7.0000000 
3 210 179 6.3840782 1.3329913 1.0000000 7.0000000 
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3-3-7 Family social support over time by speaking English 
 
Figure 3.12: Boxplot showing support from family during three time periods by English 
Language 
 
Table 3.10: Numerical summary of support from family during three time periods by English 
Language 
 
Analysis Variable : mspss_fam 
speaking 
Time of Data 
Collection 
Obs N Mean Std Dev Minimum Maximum 
Yes 
1 87 87 5.6120690 1.5828655 1.0000000 7.0000000 
2 87 87 5.8477011 1.1740634 2.5000000 7.0000000 
3 87 87 6.0086207 1.5744362 1.0000000 7.0000000 
A little 
1 155 155 5.7467742 1.6946217 1.0000000 7.0000000 
2 155 155 5.9161290 1.5482702 1.0000000 7.0000000 
3 155 155 6.1032258 1.5050745 1.0000000 7.0000000 
No 
1 210 210 5.8809524 1.5981057 1.0000000 7.0000000 
2 210 210 6.1940476 1.3131741 1.0000000 7.0000000 
3 210 210 6.2666667 1.3073068 1.0000000 7.0000000 
 
28 
 
 
Figure 3.13: Line Plot showing support from family during three time periods by English 
Language. 
3-3-8 Friend social support over time by speaking English 
 
Figure 3.14: Boxplot showing support from friends during three time periods by English 
Language. 
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Table 3.11: Numerical summary of support from friend during three time periods by English 
Language 
 
Analysis Variable : mspss_frd 
speaking 
Time of Data 
Collection 
N Obs N Mean Std Dev Minimum Maximum 
Yes 
1 87 87 4.5086207 1.9793440 1.0000000 7.0000000 
2 87 87 4.8275862 1.9759860 1.0000000 7.0000000 
3 87 87 5.0431034 1.7768729 1.0000000 7.0000000 
A little 
1 155 154 4.5470779 2.0587311 1.0000000 7.0000000 
2 155 155 4.8854839 1.9197028 1.0000000 7.0000000 
3 155 155 4.7193548 2.0055393 1.0000000 7.0000000 
No 
1 210 210 4.1678571 2.0308865 1.0000000 7.0000000 
2 210 210 4.3321429 2.0905295 1.0000000 7.0000000 
3 210 210 4.3952381 1.9664595 1.0000000 7.0000000 
 
 
Figure 3.15: Line Plot showing support from friends during three time periods by English 
Language 
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3-3-9 Total social support over time by employment 
For all women, total social support and support from husband, family, and friends are 
displayed in Figures 3.16, 3.19, and 3.21, numerical summary of supports by husband’s 
employment status are in Tables 3.12-3.15, and mean curves are displayed in Figures 3.17, 3.18, 
3.20, and 3.22. Except for husband’s support, these results and graphs generally show a positive 
trend in social support over time by employment status.  
First, mean total social support is increasing over time for women with employed 
husband. Also, it decreases from the first to the second time points and do not change to the third 
time points for women with unemployed husband. 
Second, mean support from husband is decreasing from the first to the second time points 
and is increasing from the second to the third time points for all women except those with 
unemployed husband where a decreasing trend is observed.  
Third, mean social support from family is increasing over time for all women. 
Lastly, mean social support from friends is increasing over time for all women with 
employed husband. Also, it increases from the first to the second time points for woman whose 
husband is not employed and it decreases for the third time points. 
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Figure 3.16: Boxplot of total support during three time periods by employment 
 
 
Table 3.12: Numerical summary of total support over time by husband’s employment status 
 
Analysis Variable : mspss_tot 
Husemployment 
Time of Data 
Collection 
Obs N Mean Std Dev Minimum Maximum 
Employed-part time 
and full time 
1 263 263 5.4808158 1.1076406 1.0000000 7.0000000 
2 263 263 5.6325737 1.0834354 1.0000000 7.0000000 
3 263 263 5.7432942 1.0344943 2.0000000 7.0000000 
Unemployed-part time 
and full time 
1 75 75 5.5575758 0.9904375 3.0000000 7.0000000 
2 75 75 5.6904545 1.0576300 3.0000000 7.0000000 
3 75 75 5.6062121 0.9567631 3.0000000 7.0000000 
Other (retired, medical 
leave, disabled, and 
divorced) 
1 61 61 5.5860656 1.1831149 3.0000000 7.0000000 
2 61 61 5.7848361 1.1040010 2.7500000 7.0000000 
3 61 61 5.8975410 1.1109090 2.5000000 7.0000000 
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Figure 3.17: Line plot of mean total support during three time periods by husbands’ employment 
status. 
 
3-3-10 Social support from husband over time by employment 
The boxplot of social support from husband over time by employment is not shown 
clearly and deleted in this case, because there are 197 missing values and most repeated (7) 
which is 78% of vales in this variable.  
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Table 3.13: Descriptive statistics for support from husband during three time periods by 
husbands’ employment status. 
 
Analysis Variable : mspss_hus 
husemployment 
Time of Data 
Collection 
N Obs N Mean Std Dev Minimum Maximum 
Employed-part time 
and full time 
1 263 261 6.5201149 1.2585582 1.0000000 7.0000000 
2 263 254 6.4448819 1.4089330 1.0000000 7.0000000 
3 263 252 6.4940476 1.2100032 1.0000000 7.0000000 
Unemployed-part 
time and full time 
1 75 72 6.4375000 1.4338403 1.0000000 7.0000000 
2 75 66 6.3863636 1.4936930 1.0000000 7.0000000 
3 75 68 6.2830882 1.3050593 1.0000000 7.0000000 
Other (retired, 
medical leave, 
disabled, and 
divorced) 
1 61 60 6.2000000 1.6904517 1.0000000 7.0000000 
2 61 59 6.1737288 1.7039851 1.0000000 7.0000000 
3 61 59 6.5932203 1.0264795 1.0000000 7.0000000 
 
 
 
Figure 3.18: Line plot showing support from husband during three time periods by 
husbands’ employment status. 
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3-3-11 Social support from family over time by employment 
 
Figure 3.19: Boxplot showing support from family during three time periods by employment 
status.  
 
Table 3.14: Numerical summary of support from family during three time periods by husbands’ 
employment status 
 
Analysis Variable : mspss_fam 
Husemployment 
Time of Data 
Collection 
N Obs N Mean Std Dev Minimum Maximum 
Employed-part 
time and full time 
1 263 263 5.6796578 1.6472840 1.0000000 7.0000000 
2 263 263 5.9885932 1.3657699 1.0000000 7.0000000 
3 263 263 6.1606464 1.4049397 1.0000000 7.0000000 
Unemployed-part 
time and full time 
1 75 75 5.8766667 1.5380167 1.0000000 7.0000000 
2 75 75 6.0266667 1.5154460 1.0000000 7.0000000 
3 75 75 6.1066667 1.3932592 1.0000000 7.0000000 
Other (retired, 
medical leave, 
disabled, and 
divorced) 
1 61 61 5.8688525 1.6524014 1.0000000 7.0000000 
2 61 61 6.5040984 0.8879891 2.5000000 7.0000000 
3 61 61 6.4590164 1.2854801 1.7500000 7.0000000 
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Figure 3.20:  
 
Figure 3.20: Line plot showing support from family during three time periods by husbands’ 
employment status. 
3-3-12 Friend social support over time by employment 
 
Figure 3.21: Boxplot showing support from friends during three time periods by husemployment 
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Table 3.15: Descriptive statistics for support from friends during three time periods by 
husemployment 
 
Analysis Variable : mspss_frd 
husemployment 
Time of Data 
Collection 
N Obs N Mean Std Dev Minimum Maximum 
Employed-part time 
and full time 
1 263 262 4.2385496 2.0135705 1.0000000 7.0000000 
2 263 263 4.5190114 1.9630703 1.0000000 7.0000000 
3 263 263 4.6226236 1.8607106 1.0000000 7.0000000 
Unemployed-part 
time and full time 
1 75 75 4.3500000 2.0533427 1.0000000 7.0000000 
2 75 75 4.7000000 2.0533427 1.0000000 7.0000000 
3 75 75 4.4700000 2.1489941 1.0000000 7.0000000 
Other (retired, 
medical leave, 
disabled, and 
divorced) 
1 61 61 4.7254098 1.9314852 1.0000000 7.0000000 
2 61 61 4.7131148 2.0965428 1.0000000 7.0000000 
3 61 61 4.7377049 2.1671920 1.0000000 7.0000000 
 
 
 
Figure 3.22: Line plot showing support from friends during three time periods by 
husemployment 
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3-3-13 Total social support over time by number of adults living with the women 
 
For all women, total social support and support from husband, family, and friends are 
displayed in Figures 3.23, 3.26, and 3.28, numerical summary results are in Tables 3.16-3.19, 
and mean curves are displayed in Figures 3.24, 3.25, 3.27, and 3.29, all over time by number of 
children living with women.  
First, mean total social support is increasing over time for women with fewer than five 
children living with them. ho are all the number of children living with them. But it is a little 
increasing from the first to the second time points and a little bit increasing from the second to 
the third time points for women with five children living with them. 
Second, mean support from husband is decreasing over time for women with two, four or 
five children living with them.  The mean support decreases from the first to the second time 
points and it increases to the third time points for women with  more than five children living 
with them. Next, it is decreasing from the first to the second time points and unchanged to the 
third time points for women with three children living with them.  
Third, mean social support from family is increasing over all time points for women with 
three and four children living with them.  Mean support increases from the first to the second 
time points and unchanged to the third time point for women with more than five children living 
with them. In addition, it is decreasing from the first to the second time points and it is a little bit 
increasing to the third time points for women with five children living with them. 
Lastly, mean social support from friends is increasing over time for all women except 
those with five children living with them.  In this case, means support increases from the first to 
the second and decreases to the third time point.  
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Figure 3.23: Boxplot of total support during three time periods  
by number of children living with women 
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Table 3.16: Descriptive statistics for women's total support during three time periods by number 
of adults living with the women 
 
Analysis Variable : mspss_tot 
Nofch 
Time of Data 
Collection 
N Obs N Mean Std Dev Minimum Maximum 
Two children 
1 50 50 5.4556818 1.0223001 3.2500000 7.0000000 
2 50 50 5.7156818 0.9953417 3.2500000 7.0000000 
3 50 50 5.7600000 1.1151325 2.5000000 7.0000000 
Three children 
1 89 89 5.5062868 1.0387608 3.0000000 7.0000000 
2 89 89 5.6920509 1.0653040 2.8750000 7.0000000 
3 89 89 5.7755545 1.0497759 3.2500000 7.0000000 
Four children 
1 139 139 5.3980543 1.2437734 1.0000000 7.0000000 
2 139 139 5.5143184 1.2694782 1.0000000 7.0000000 
3 139 139 5.6010301 1.0642069 2.5000000 7.0000000 
Five children 
1 86 86 5.4890328 1.0662151 2.5000000 7.0000000 
2 86 86 5.5410941 1.1966878 2.0000000 7.0000000 
3 86 86 5.5163848 1.2817582 1.0000000 7.0000000 
Six-ten children 
1 89 89 5.5938458 1.1796962 1.7500000 7.0000000 
2 89 89 5.7443820 0.9403196 3.0000000 7.0000000 
3 89 89 5.8358018 1.0055607 2.7500000 7.0000000 
 
 
Figure 3.24: Line plot of mean total support during three time periods by nofch 
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3-3-14 Social support from husband over time by number of adults living with the women. 
The boxplot of social support from husband over time by number of adults living with the 
women is not shown clearly and deleted in this case, because there are 197 missing values and 
most repeated (7) which are 78% of vales in this variable.  
Table 3.17: Descriptive statistics for support from husband during three time periods by number 
of adults living with women 
 
Analysis Variable : mspss_hus 
Nofch 
Time of 
Data Collection 
N Obs N Mean Std Dev Minimum Maximum 
Two children 
1 50 37 6.1689189 1.7119414 1.0000000 7.0000000 
2 50 38 6.2105263 1.4790500 1.0000000 7.0000000 
3 50 37 6.2905405 1.3572254 1.0000000 7.0000000 
Three children 
1 89 73 6.6404110 1.0086314 1.0000000 7.0000000 
2 89 69 6.7282609 0.7925888 3.2500000 7.0000000 
3 89 70 6.7642857 0.6821823 4.0000000 7.0000000 
Four children 
1 139 127 6.2618110 1.6663268 1.0000000 7.0000000 
2 139 124 6.3165323 1.5715034 1.0000000 7.0000000 
3 139 124 6.4193548 1.2717811 1.0000000 7.0000000 
Five children 
1 86 78 6.5000000 1.3222619 1.0000000 7.0000000 
2 86 75 6.1800000 1.8044427 1.0000000 7.0000000 
3 86 75 6.1900000 1.6623006 1.0000000 7.0000000 
Six- ten children 
1 89 80 6.5687500 1.2097802 1.0000000 7.0000000 
2 89 76 6.4177632 1.4573882 1.0000000 7.0000000 
3 89 79 6.4778481 1.1603698 1.7500000 7.0000000 
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Figure 3.25: Line plot of mean support from husband during three time periods by nofch 
3-3-15 Family social support over time by number of adults living with the women  
 
Figure 3.26: Boxplot of family support during three time periods by number of children living 
with women 
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Table 3.18: Descriptive statistics of support from family during three time periods by number of 
adults living with the women 
 
Analysis Variable : mspss_fam 
Nofch 
Time of Data 
Collection 
N Obs N Mean Std Dev Minimum Maximum 
Two children 
1 50 50 5.8600000 1.3989427 2.5000000 7.0000000 
2 50 50 6.1150000 1.3610939 2.5000000 7.0000000 
3 50 50 6.1150000 1.6084994 1.0000000 7.0000000 
Three children 
1 89 89 5.7528090 1.6107303 1.0000000 7.0000000 
2 89 89 5.9550562 1.3407733 1.0000000 7.0000000 
3 89 89 6.1741573 1.3849867 1.0000000 7.0000000 
Four children 
1 139 139 5.6780576 1.8161026 1.0000000 7.0000000 
2 139 139 5.9820144 1.4147388 1.0000000 7.0000000 
3 139 139 6.1061151 1.4234636 1.0000000 7.0000000 
Five children 
1 86 86 5.9186047 1.4442797 1.0000000 7.0000000 
2 86 86 5.7412791 1.6090039 1.0000000 7.0000000 
3 86 86 6.0145349 1.5993356 1.0000000 7.0000000 
Six-ten children 
1 89 89 5.8089888 1.6540337 1.0000000 7.0000000 
2 89 89 6.4157303 1.0231301 2.5000000 7.0000000 
3 89 89 6.4269663 1.1751464 1.0000000 7.0000000 
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Figure 3.27: Line plot showing Women's family support during three time periods by 
nofch 
 
 
3-3-16 Friend social support over time by number of adults living with the women  
 
Figure 3.28: Boxplot showing social support from friend over time by number of adults living 
with women 
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Table 3.19: Descriptive statistics for friend social support over time by number of adults living 
with the women 
 
Analysis Variable : mspss_frd 
Nofch 
Time of Data 
Collection 
N Obs N Mean Std Dev Minimum Maximum 
Two children 
1 50 50 4.5550000 1.9034676 1.0000000 7.0000000 
2 50 50 4.9000000 1.7928429 1.0000000 7.0000000 
3 50 50 5.0350000 1.7728177 1.0000000 7.0000000 
Three children 
1 89 89 4.3623596 2.1306780 1.0000000 7.0000000 
2 89 89 4.6713483 2.1013373 1.0000000 7.0000000 
3 89 89 4.6994382 2.0595467 1.0000000 7.0000000 
Four children 
1 139 138 4.3442029 1.9736408 1.0000000 7.0000000 
2 139 139 4.3902878 2.1050567 1.0000000 7.0000000 
3 139 139 4.4586331 1.8204249 1.0000000 7.0000000 
Five children 
1 86 86 4.1482558 2.1393986 1.0000000 7.0000000 
2 86 86 4.8546512 1.8979343 1.0000000 7.0000000 
3 86 86 4.5203488 2.1203548 1.0000000 7.0000000 
Six-ten children 
1 89 89 4.4803371 2.0011448 1.0000000 7.0000000 
2 89 89 4.5224719 2.0333304 1.0000000 7.0000000 
3 89 89 4.6797753 2.0289064 1.0000000 7.0000000 
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Figure 3.29:  
 
 
 
Figure 3.29: Line plot of mean support from friends during three time periods by nofch 
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CHAPTER FOUR:  SOCIAL SUPPORT CHANGE OVER TIME 
4-1: Introduction 
Regression analysis is a statistical tool which is used for investigating and modeling the 
functional relationship between a dependent variable and a set of independent or predictor 
variables. Simple linear regression involves a single predictor variable while the presence of 
more than one predictor variable makes it a multiple regression. This method is used in almost 
all fields including engineering, economics, management, biological and social sciences. 
Furthermore, regression analysis can also be used to identify the mathematical dependency of 
one random variable on another random variable [14]. The introduction of this method of 
analysis was attributed to Sir Francis Galton around 1800. This method enables us to describe the 
behavior of a random variable of interest, which is called the dependent variable. Other variables 
that provide information about the behavior of the dependent variable are entered into the model 
as independent variables which are assumed to be measured without error. In addition to these 
known independent variables, all regression equations contain unknown constants, called 
regression coefficients. Each regression coefficient measures the marginal contribution of the 
corresponding independent variable to the mean of the dependent variables. Each coefficient 
multiplies the corresponding variable in forming the best prediction equation of the dependent 
variable. The intercept or constant coefficient is the base level of the prediction when all other 
independent variables are zero.  
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4-2:  Simple linear regression slope – a measure of change in support variables over time 
In this section, change in each support variable over time is measured by the estimated 
regression coefficient (slope) obtained from a simple linear regression analysis. For each of 454 
immigrant women, this is done by taking each support variable as the dependent variable and 
time as the independent variable. Here the time is coded as zero for the first survey while time 
for other surveys is measured in months from the first survey. For each woman, change in 
support is measured by the slope of the simple linear regression line of support over time. The 
summary results of these slope values for all women are displayed in tables 4.1, 4.2, 4.3, and 4.4 
below. 
 
Table 4.1: Descriptive statistics for SLOPETOT with four demographic variables 
 
 
Demographic 
variables 
 
 
N 
Mean 
Standard 
Deviation 
SLOPETOT 
Country 
Iraq 558 0.0048223 0.0333346 
Lebanon 495 0.0042872 0.0334725 
Yemen 150 0.0076299 0.0452838 
Other 114 0.0112774 0.0333859 
speaking 
English 261 0.0118848 0.0296162 
No English 630 0.0048609 0.0366292 
A little English 465 0.0030915 0.0344612 
Husband’s 
employment 
Employment 789 0.0075121 0.0332632 
Unemployment 225 0.000726447 0.0313282 
Other 183 0.0091053 0.0405290 
Number of 
children 
living with 
women 
Two children 150 0.0088594 0.0334988 
Three children 267 0.0077387 0.0318868 
Four children 417 0.0056515 0.0366158 
Five children 258 0.000194427 0.0328958 
More than five children 267 0.0068924 0.0368360 
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Table 4.2: Descriptive statistics for SLOPEHUS with four demographic variables 
 
 
Demographic 
variables 
 
 
N 
Mean 
Standard  
Deviation 
SLOPEHUS 
Country 
Iraq 492 -0.0015486 0.0340567 
Lebanon 423 -0.0026699 0.0366558 
Yemen 126 0.0022115 0.0428214 
Other 96 -0.0106422 0.0426586 
speaking 
English 213 0.0031434 0.0417862 
No English 525 -0.0035337 0.0344994 
A little English 405 -0.0035769 0.0367827 
Husband’s 
employment 
status 
Employment 768 -0.0036362 0.0321466 
Unemployment 201 -0.0067673 0.0385646 
Other 180 0.0084363 0.0491289 
Number of 
children 
living with 
women 
Two children 105 0.0067382 0.0428614 
Three children 213 0.0015767 0.0287756 
Four children 372 0.000688854 0.0366657 
Five children 225 -0.0135868 0.0428179 
More than five children 231 -0.0035285 0.0314215 
(There are some missing values for four demographic variables in SLOPEHUS) 
 
Table 4.3: Descriptive statistics for SLOPEFAM with four demographic variables 
 
 
Demographic 
variables 
 
 
N 
Mean 
Standard  
Deviation 
SLOPEFAM 
Country 
Iraq 588 0.0108511 0.0497485 
Lebanon 495 0.0069281 0.0489314 
Yemen 150 0.0164204 0.0660063 
Other 114 0.0159485 0.0471474 
speaking 
English 261 0.0102522 0.0469455 
No English 630 0.0111327 0.0520721 
A little English 465 0.0094483 0.0518421 
Husband’s 
employment 
status 
Employment 789 0.0136018 0.0505971 
Unemployment 225 0.0049913 0.0517645 
Other 183 0.0177770 0.0541595 
Number of 
children 
living with 
women 
Two children 150 0.0068554 0.0480771 
Three children 267 0.0117340 0.0438369 
Four children 417 0.0120592 0.0573971 
Five children 258 0.0010468 0.0486311 
More than five children 267 0.0179920 0.0506403 
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Table 4.4: Descriptive statistics for SLOPEFRD with four demographic variables 
 
 
Demographic 
variables 
 
 
N 
Mean 
Standard 
Deviation 
SLOPEFRD 
Country 
Iraq 588 0.0037403 0.0603582 
Lebanon 495 0.0079690 0.0628086 
Yemen 150 0.0070364 0.0635254 
Other 114 0.0255802 0.0563816 
speaking 
English 261 0.0158923 0.0522760 
No English 630 0.0064146 0.0655800 
A little English 462 0.0054360 0.0599417 
Husband’s 
employment 
status 
Employment 786 0.0114220 0.0588019 
Unemployment 225 0.0033592 0.0610712 
Other 183 0.000312797 0.0721654 
Number of 
children 
living with 
women 
Two children 150 0.0140517 0.0619118 
Three children 267 0.0101559 0.0602378 
Four children 414 0.0037472 0.0579560 
Five children 258 0.0108126 0.0638088 
More than five children 267 0.0053137 0.0650953 
(There are some missing values for country, speaking, and husemployment variables in 
SLOPEFRD) 
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4-3: Analysis of variance of slopes by demographic characteristic 
4.3.1 Analysis of variance of slopes of total support by demographic characteristics (Dependent 
variable: SLOPETOT and independent variables: demographic characteristic). 
 
SAS Proc GLM is used to determine how demographic characteristics of surveyed 
women are associated with these slopes (i.e., changes in support over time).  First the total 
support change (slopes) is analyzed using Proc GLM to see if the slopes are significantly 
different for these groups of women who were born in Iraq, Lebanon, Yemen, and others. The 
ANOVA table displayed below shows insignificant F indicating no differences among these 
groups of women with respect to total support change over time. 
Table 4.5: Dependent Variable: SLOPETOT and Independent variable: Country 
 
Source DF Sum of Squares Mean Square F Value Pr > F 
Model 3 0.00182780 0.00060927 0.50 0.6847 
Error 445 0.54574985 0.00122640   
Corrected Total 448 0.54757766    
 
Next, the total support change is analyzed using Proc GLM to see if the slopes are 
significantly different for the three groups of women who speak English, no speak English and 
speak English a little. The ANOVA table displayed below shows insignificant F indicating no 
differences among these groups of women with respect to total support change over time. 
 
Table 4.6: Dependent Variable: SLOPETOT and Independent variable: Speaking English 
 
Source DF Sum of Squares Mean Square F Value Pr > F 
Model 2 0.00452648 0.00226324 1.88 0.1540 
Error 449 0.54100386 0.00120491   
Corrected Total 451 0.54553035    
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Then, total support change is analyzed using Proc GLM to see if the slopes are 
significantly different for the three groups of women where the groups are determined by their 
husband’s employment status. The ANOVA table displayed below shows insignificant F 
indicating no differences among these groups of women with respect to total support change over 
time.  
Table 4.7: Dependent Variable: SLOPETOT and Independent variable: Husband Employment 
 
Source DF Sum of Squares Mean Square F Value Pr > F 
Model 2 0.00318333 0.00159166 1.36 0.2579 
Error 396 0.46355786 0.00117060   
Corrected Total 398 0.46674119    
 
Lastly, these slopes are analyzed using Proc GLM to see if the slopes are significantly 
different for these groups of women where the groups are determined by their number of 
children living with women. The ANOVA table displayed below shows insignificant F 
indicating no differences among these groups of women with respect to total support. 
 
Table 4.8: Dependent Variable: SLOPETOT and Independent variable: Number of children 
living with women 
 
Source DF Sum of Squares Mean Square F Value Pr > F 
Model 1 0.00102167 0.00102167 0.84 0.3594 
Error 451 0.54739254 0.00121373   
Corrected Total 452 0.54841421    
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4.3.2 Analysis of variance of slopes of support from husband by demographic characteristics 
(Dependent variable: SLOPEHUS and independent variables: demographic characteristic). 
 
SAS Proc GLM is used to determine how demographic characteristics of surveyed 
women are associated with these slopes (i.e., changes in support over time). First, changes in 
support from husband is analyzed using Proc GLM to see if the slopes are significantly different 
for groups of women who were born in Iraq, Lebanon, Yemen, and others. The ANOVA table 
displayed below shows insignificant F indicating no differences among these groups of women 
with respect to husband’s support. 
Table 4.9: Dependent Variable: SLOPEHUS and Independent variable: Country 
 
Source DF Sum of Squares Mean Square F Value Pr > F 
Model 3 0.00319355 0.00106452 0.78 0.5066 
Error 375 0.51286528 0.00136764   
Corrected Total 378 0.51605883    
 
Next, changes in support  from husband is analyzed using Proc GLM to see if the slopes  
are significantly different for three groups of women who speak English, speak no English, and 
speak English a little. The ANOVA table displayed below shows insignificant F indicating no 
differences among these groups of women with respect to speaking English. 
 
Table 4.10: Dependent Variable: SLOPEHUS and Independent variable: Speaking English 
 
Source DF Sum of Squares Mean Square F Value Pr > F 
Model 2 0.00259020 0.00129510 0.95 0.3864 
Error 378 0.51347931 0.00135841   
Corrected Total 380 0.51606951    
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Then, changes in support from husband are analyzed using Proc GLM to see if these 
changes (slopes) are significantly different for the three groups of women where the groups are 
determined by their husband’s employment status.  The ANOVA table displayed below shows a 
significant F indicating significant difference among employed status with respect to husband’s 
support. To determine which employment statuses differed, Tukey’s HSD and Fisher’s LSD are 
performed.  
 
Table 4.11: Dependent Variable: SLOPEHUS and Independent variable: Husband Employment 
 
Source DF Sum of Squares Mean Square F Value Pr > F 
Model 2 0.00871033 0.00435516 3.26 0.0394 
Error 380 0.50736974 0.00133518   
Corrected Total 382 0.51608007    
 
Parameter Estimate  Standard Error t Value Pr > |t| 
Intercept 0.00843634 B 0.00471731 1.79 0.0745 
recodesdqm11- employed -.01207254 B 0.00524105 -2.30 0.0218 
recodesdqm11- unemployed -.01520369 B 0.00649470 -2.34 0.0198 
recodesdqm11 3- other 0.0000000 B . . . 
 
 
Tukey's Studentized Range (HSD) Test for SLOPEHUS 
 
Alpha 
Error Degrees of 
Freedom 
Error Mean Square 
Critical Value of 
Studentized Range 
0.05 380 0.001335 3.32755 
 
Comparisons significant at the 0.05 level are 
indicated by ***. 
recodesdqm11 
Comparison 
Difference Between 
Means 
Simultaneous 95% Confidence 
Limits 
 
3 - 1 0.012073 -0.000259 0.024404  
3 - 2 0.015204 -0.000078 0.030485  
1 - 3 -0.012073 -0.024404 0.000259  
1 - 2 0.003131 -0.008667 0.014930  
2 - 3 -0.015204 -0.030485 0.000078  
2 - 1 -0.003131 -0.014930 0.008667  
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t Tests (LSD) for SLOPEHUS 
 
Alpha 
Error Degrees of 
Freedom 
Error Mean Square Critical Value of t 
0.05 380 0.001335 1.96623 
 
Comparisons significant at the 0.05 level are 
indicated by ***. 
recodesdqm11 
Comparison 
Difference Between 
Means 
95% Confidence Limits  
3 - 1 0.012073 0.001767 0.022378 *** 
3 - 2 0.015204 0.002434 0.027974 *** 
1 - 3 -0.012073 -0.022378 -0.001767 *** 
1 - 2 0.003131 -0.006728 0.012990  
2 - 3 -0.015204 -0.027974 -0.002434 *** 
2 - 1 -0.003131 -0.012990 0.006728  
 
There is no significant pair for husband’s employment status based on Tukey's HSD since 
it tends to be conservative and the F test P-value was just significant. However, for individual 
pairs comparisons by Fisher’s LSD, there are some of pairs that are significantly different such 
as, (3-1) and (3-2) which means the pair of (other-employed) and (other-unemployed). 
 
Lastly, changes in support from husband are analyzed using Proc GLM to see if the 
slopes are significantly different for these groups of women where the groups are determined by 
their number of children living with women. The ANOVA table displayed below shows 
insignificant F indicating no differences among these groups of women with respect to husband 
support. 
Table 4.12: Dependent Variable: SLOPEHUS and Independent variable: Number of children 
living with women 
 
Source DF 
Sum of 
Squares 
Mean Square F Value Pr > F 
Model 1 0.00422747 0.00422747 3.14 0.0772 
Error 380 0.51151683 0.00134610   
Corrected Total 381 0.51574430    
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4.3.3 Analysis of variance of slopes of support from family by demographic characteristics 
(Dependent variable: SLOPEFAM and independent variables: demographic characteristic). 
 
SAS Proc GLM is used to determine how demographic characteristics of surveyed 
women are associated with these slopes (i.e., changes in support over time). First, changes in 
support from family is analyzed using Proc GLM to see if the slopes are significantly different 
for these groups of women who were born in Iraq, Lebanon, Yemen, and others. The ANOVA 
table displayed below shows insignificant F indicating no differences among these groups of 
women with respect to family’s support. 
 
Table 4.13: Dependent Variable: SLOPEFAM and Independent variable: Country 
 
Source DF 
Sum of 
Squares 
Mean Square F Value Pr > F 
Model 3 0.00500925 0.00166975 0.63 0.5957 
Error 445 1.17863466 0.00264862   
Corrected Total 448 1.18364391    
 
Next, changes in support  from family is analyzed using Proc GLM to see if the slopes  
are significantly different for these three groups of women who speak English, no speak English 
and speak English a little. The ANOVA table displayed below shows insignificant F indicating 
no differences among these groups of women with respect to family’s support. 
 
Table 4.14: Dependent Variable: SLOPEFAM and Independent variable: Speaking English 
 
Source DF Sum of Squares Mean Square F Value Pr > F 
Model 2 0.00025492 0.00012746 0.05 0.9525 
Error 449 1.17519632 0.00261736   
Corrected Total 451 1.17545124    
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Then, changes in support from family is analyzed using Proc GLM to see if the slopes are 
significantly different for the three groups of women where the groups are determined by their 
husband’s employment status. The ANOVA table displayed below shows insignificant F 
indicating no differences among these groups of women with respect to family’s support.  
Table 4.15: Dependent Variable: SLOPEFAM and Independent variable: Husband’s employment 
status 
 
Source DF Sum of Squares Mean Square F Value Pr > F 
Model 2 0.00624051 0.00312025 1.18 0.3095 
Error 396 1.05046919 0.00265270   
Corrected Total 398 1.05670970    
 
 
Lastly, changes in support from family is analyzed using Proc GLM to see if the slopes 
are significantly different for these groups of women where the groups are determined by their 
number of children living with women status. The ANOVA table displayed below shows 
insignificant F indicating no differences among these groups of women with respect to family’s 
support. 
 
Table 4.16: Dependent Variable: SLOPEFAM and Independent variable: Number of children 
living with women 
 
Source DF Sum of Squares Mean Square F Value Pr > F 
Model 1 0.00167436 0.00167436 0.64 0.4250 
Error 451 1.18414126 0.00262559   
Corrected Total 452 1.18581562    
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4.3.4 Analysis of variance of slopes of support from friend by demographic characteristics 
(Dependent variable: SLOPEFRD and independent variables: demographic characteristic). 
 
SAS Proc GLM is used to determine how demographic characteristics of surveyed 
women are associated with these slopes (i.e., changes in support over time). First of all, changes 
in support from friend is analyzed using Proc GLM to see if the slopes are significantly different 
for these groups of women who were born in Iraq, Lebanon, Yemen, and others. The ANOVA 
table displayed below shows insignificant F indicating no differences among these groups of 
women with respect to friend’s support. 
 
 
Table 4.17: Dependent Variable: SLOPEFRD and Independent variable: Country 
 
Source DF Sum of Squares Mean Square F Value Pr > F 
Model 3 0.01491226 0.00497075 1.31 0.2692 
Error 444 1.67942042 0.00378248   
Corrected Total 447 1.69433267    
 
Next, changes in support from husband is analyzed using Proc GLM to see if the slopes  
are significantly different for the three groups of women who speak English, no speak English 
and speak English a little. The ANOVA table displayed below shows insignificant F indicating 
no differences among these groups of women with respect to friend’s support. 
 
Table 4.18: Dependent Variable: SLOPEFRD and Independent variable: Speaking English 
 
Source DF Sum of Squares Mean Square F Value Pr > F 
Model 2 0.00695551 0.00347775 0.92 0.3987 
Error 448 1.69068741 0.00377386   
Corrected Total 450 1.69764292    
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Then, changes in support from friend is analyzed using Proc GLM to see if these changes 
(slopes) are significantly different for these three groups of women where the groups are 
determined by their husband’s employment status.  The ANOVA table displayed below shows 
insignificant F indicating no differences among these groups of women with respect to friend 
support.  
 
Table 4.19: Dependent Variable: SLOPEFRD and Independent variable: Husband’s employment 
status 
 
Source DF Sum of Squares Mean Square F Value Pr > F 
Model 2 0.00827199 0.00413600 1.09 0.3373 
Error 395 1.49918112 0.00379540   
Corrected Total 397 1.50745312    
 
Lastly, these slopes are analyzed using Proc GLM to see if the slopes are significantly 
different for these groups of women where the groups are determined by their number of 
children living with women status. The ANOVA table displayed below shows insignificant F 
indicating no differences among these groups of women with respect to friend support. 
 
Table 4.20: Dependent Variable: SLOPEFRD and Independent variable: Number of children 
living with women 
 
Source DF Sum of Squares Mean Square F Value Pr > F 
Model 1 0.00554726 0.00554726 1.47 0.2262 
Error 450 1.69953092 0.00377674   
Corrected Total 451 1.70507818    
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4.4 Multivariate Analysis of Slopes 
 
First case, the dependent variable is SlOPETOT and the independent variables are all 
demographic characteristics. A backward elimination method is used to select the important 
independent variables. Initially, the SAS GLM model includes all variables, deletes the most 
non-significant variable among all variables which is recodesdqm1, reruns the model, deletes the 
most non-significant variable that remains (which is recodesdqm11), reruns the model again, and 
continues this process until all insignificant variables are dropped. The procedure yields no 
significant variables. 
 
 
Second case, the dependent variable is SlOPEHUS and the independent variables are all 
demographic characteristics. The backward elimination procedure described above is followed 
here and it leads to a model with two significant variables (recodesdqm11 and sdqm24).  For this 
model, the number of children living with women (sdqm24) and the women whose husbands are 
employed and unemployed (recodesdqm11) are significant for SLOPEHUS [t (442) = -2.08, 
p<.05, t(442)=-2.59, p<0.05 and t(442)=-2.40, p<0.05].  
 
Dependent Variable: SLOPEHUS 
 
Source DF Sum of Squares Mean Square F Value Pr > F 
Model 3 0.01431381 0.00477127 3.60 0.0138 
Error 378 0.50143049 0.00132654 
  
Corrected Total 381 0.51574430 
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Table 4.21: Coefficients of the regression model 
 
Parameter Estimate 
Standard 
Error 
t Value Pr > |t| 
Intercept 0.0205010446 0.00746439 2.75 0.0063 
recodesdqm11 
(husband employment) 
-.0136748916 0.00528049 -2.59 0.0100 
recodesdqm11 
(husband unemployment) 
-.0156371591 0.00650411 -2.40 0.0167 
recodesdqm11 (other) 0.0000000000 . . . 
sdqm24 -.0024961452 0.00119943 -2.08 0.0381 
 
Third case, the dependent variable is SlOPEFAM and the independent variables are all 
demographic characteristics. In this case, the same procedure is applied and it leads to no 
significant variables. 
 
Last case, the dependent variable is SlOPEFRD and the independent variables are all 
demographic characteristics. In this case, only country of origin (women from Iraq or not) is 
found to be significant (t(442) = -1.98, p<.05). 
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CHAPTER FIVE: PREDICTORS OF DEPRESSION AT TIME THREE 
 
5.1 Introduction: 
 This chapter investigates the relationship between demographic characteristics, sources 
of social support, and depression in 454 Arab Muslim immigrant women surveyed in U.S. 
Analysis of covariance, regression and logistic regression methods are used to determine if any 
of the following variables  from time 1 are significantly associated with depression scores  
(cesd_tot3)  about eighteen months later at the time of third survey: social support  from 
husband,  extended family, and friends, country of birth, English speaking ability, husband’s 
employment status, number of children living with woman, husband’s education, woman’s 
education, length of time in U.S.,  woman’s age,  and depression scores (cesd_tot)  all at time of 
first survey.   
 The following variables were significantly associated with depression and explained 
40.5% of the variance of depression: social support from husband, friend, husband’s education/ 
more than college grad, husband employed/ full and part time, women’s education/ more than 
college grad, and depressed at time one (cesd_tot).  Higher education/more than college grad and 
depression at time one were associated with greater depression at time three, whereas higher 
social support from husband, from friend, husband’s education/more than college grad, and 
husband employment status /full and part time were associated with lower depression at time 
three. 
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5.2 Summary of depression scores obtained from third follow-up survey 
 
 The mean and standard deviation of depression scores (CESD_tot3) of all study 
participants at time of third survey are calculated  by country of origin, husband’s employment 
status, women’s education, husband’s education, and English speaking ability and displayed in 
Table 5.1 below.  It appears that women from Iraq, women with unemployed husband at the time 
of first survey, women with less than high school education, women with husbands with less 
than high school education, and women who do not speak English at the time of first survey 
reported higher depression mean scores at the time of third survey taken about eight months after 
the first survey. 
 
Table 5.1: Summary depression at time three 
 
Variables 
N
N 
Mean CESD_tot3 SD 
Country of origin    
 Iraq 196 1.0582841 0.6873015 
 Lebanon 165 0.7761244 0.5542352 
 Yemen 50 0.8257368 0.5316093 
 Other Arab country(a)
 
38 0.6926593 0.5677806 
Husband’s employment status    
 Full or part time 63 0.7272463 0.5262961 
 unemployed 75 1.2706667 0.7327334 
 Other(b) 61 0.9319672 0.6113532 
Woman’s education    
 Less than high school 94 0.9561583 0.6402902 
 At least high school 160 0.7792599 0.5883188 
Husband’s education    
 Less than high school 158 1.0373584 0.6371654 
 At least high school 207 0.7438596 0.5570875 
Speaking English    
 Yes 42 0.7729665 0.5976867 
 No 210 1.0292105 0.6349875 
(a)= Jordan, Kuwait, Egypt, Morocco, Saudi Arabia, Palestine, Syria, or the United Arab 
Emirates. 
(b)= retired, medical leave, or disabled. 
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5.3  Univariate Analysis 
 
The regression analysis with one independent variable at a time  carried out using SAS 
Proc GLM indicated that the study participants differed significantly in their CESD_tot3 
(depression at time three) scores by their country of origin (F(3,445)=8.24, p-value<.0001). 
Women from Iraq are more depressed than women from all other countries included in study, (t-
value=3.50, p-value<0.0009). The study participants differed significantly by their husband’s 
employment status (F(2,396)= 25.86, p-value<.0001). Women with unemployed husband who 
are  not looking for work are more depressed than other women whose husband has employment, 
(t-value=3.37, p-value<0.0008). The study participants differed significantly by their education 
(F(1,452)=8.37, p-value<0.0040). Women with less than a high school education are more 
depressed than those with at least a high school education, (t-value=2.89, p-value<0.0040). The 
study participants differed significantly by their husband’s education (F(1,363)=21.95, p-value 
<.0001). Women with husband having less than high school education are more depressed than 
with at least a high school education, (t-value=4.68, p-value<0.0001). The study participants 
differed significantly by their language ability (F(1,450)=19.50, p-value<0.0001). Women who 
speak at least some English were less depressed than those who did not speak English, (t-value=-
4.42, p-value<0.0001). 
The univariate regression analysis of  CESD_tot3 scores also indicated that the total 
social support (t-value=-5.60, p-value<0.0001),  support from husband (t-value=-6.41, p-value< 
0.0001), family (t-value=-2.57, p-value<0.0105), and friend (t-value=-2.20, p-value<0.0285) are 
negatively associated with depression whereas age (t-value=2.26, p-value<0.0242) and 
depression scores at time one (t-value=16.17, p-value<0.0001) are positively associated with 
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depression at time 3. Furthermore, this univariate analysis indicated that the number of adults 
living with women as well as their length of time in USA were not significant predictors of 
depression at the time of third survey. 
 
Table 5.2: Univariate analysis of depression (CESD_tot3) at time three (The regression model 
uses one variable at a time) 
 
Predictor in the model Beta t-value Pr>|t| 
Country of origin    
 Iraq 0.3656248233 3.35 0.0009 
 Lebanon 0.0834651221 0.75 0.4510 
 Yemen 0.1330775623 1.01 0.3152 
Husband’s employment status    
 Full or part time -.2047208653 -2.47 0.0139 
 Unemployment 0.3386994536 3.37 0.0008 
Woman’s education    
 Less than high school 0.1768983844 2.89 0.0040 
 At least high school    
Husband’s education    
 Less than high school 0.2934987786 4.68 <.0001 
 At least high school    
Speaking English    
 Yes -0.256244019 -4.42 <.0001 
Total social support  -0.423314626 -5.60 <.0001 
Social support from husband -0.400658940 -6.41 <.0001 
Social support from family -0.13862423 -2.57 0.0105 
Social support from friend -0.095160343 -2.20 0.0285 
Women’s age 0.0102118676 2.26 0.0242 
Depressed at time one (cesd_tot) 0.6328429507 16.17 <.0001 
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5.4 Multiple regression analysis of depression at time three 
 
In this multiple linear regression analysis, the depression variable CESD_tot3 are 
modeled as a function of all social support variables, country of origin, English Language ability, 
years in U.S., husband’s employment status,  number of children living with women, their age, 
husband’s education, depression score at the time of first survey and their education. The 
regression model with independent variables depression score at the time of first survey, social 
support from husband and friends, husband’s employment status and education was significant. 
The above variables together accounted for the 37.79% of the variance in the depression scores 
(Cesd_tot3).   
 
Table 5.3: Parameter estimation of multiple regression analysis of depression at time three 
 
Predictors in the model Beta t-value Pr > |t| 
Depressed at time one (cesd_tot) 0.435834189 8.44 <.0001 
Husband employed/ unemployment and not looking for work 0.204624885 2.14 0.0335 
Husband’s education/ less than high school education 0.125327490 2.26 0.0247 
Social support from husband -0.216578218 -3.39 0.0008 
Social support from friend -0.100400073 -2.57 0.0107 
 
 
5.5 Univariate logistic regression – Predicting the probability of depression at time three 
 
A woman with mean CESD score (on 20 items survey) of at least 0.8 is considered 
depressed [19, 20].  A new binary variable “depressed” (1 if cesd_tot3 ≥ 0.8 and 0 otherwise), is 
created to identify if a surveyed woman is depressed or not at the time of third survey. Logistic 
regression analysis of this binary outcome variable is carried out to find the significant predictors 
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of “depressed” and thus to estimate the probability of being depressed. SAS Proc Logistic 
analysis of “depressed” variable indicated that the study participants differed significantly with 
respect to being depressed or not by their country of origin (       ( )=8.5543, p-value<.0358), 
husband’s employment status (       ( )=20.6455, p-value<.0001) husband’s education 
(       ( )=12.3215, p-value<0.0004), English language ability (       ( )=9.9569, p-
value<0.0016). The univariate logistic regression analysis also indicated that the variables total 
social support (       ( )=17.8280, p-value<0.0001), support from husband (       ( )= 
16.7445, p-value<0.0001) are negatively associated with probability of being depressed at time 
three whereas depression score at time one (       ( )= 93.7662, p-value<.0001) is positively 
associated with this probability.  Furthermore, this univariate  logistic analysis indicated that the 
number of adults living with woman, woman’s education, length of time in USA,  age, social 
support from family and friends, were not significant predictors. 
 
Table 5.4: Univariate logistic regression of “depressed” at time three 
 
Predictor in the model Beta Wald Chi-Square Pr > ChiSq 
Country of origin    
 Iraq 0.4267 7.2319 0.0072 
 Lebanon -0.1169 0.5049 0.4774 
 Yemen -0.0213 0.0083 0.9275 
Husband’s employment status    
 Full or part time -0.6645 20.6455 <.0001 
 Unemployment 0.5938 9.6836 0.0019 
Husband’s education    
 Less than high school 0.3740 12.112 0.0005 
 At least high school    
Speaking English    
 Yes -0.3010 9.9569 0.0016 
Total social support  -1.1164 17.8280 <.0001 
Social support from husband -1.1283 16.7445 <.0001 
Depressed at time one (cesd_tot) 2.1834 93.7662 <.0001 
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5.6 Multiple logistic regression 
 
Multiple logistic regression analysis of the binary outcome variable “depressed” is 
carried out to find the significant subset of independent variables among social support from 
husband, family, friends, country of origin, English language ability, years in U.S., husband’s 
employment status, number of children living with woman, age, husband’s education, depression 
score at time one and woman’s education. Among these variables, only total social support and 
depression at time one were found to be significant  (       ( )= 95.6914, p-value<.0001). 
 
Table 5.5: Multiple logistic regression–Estimation of parameters 
 
Predictors in the model Beta Wald Chi-Square Pr > ChiSq 
Total social support -0.7978 6.8892 0.0087 
Depression at time one (cesd_tot) 2.1334 87.7097 <.0001 
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CHAPTER SIX: CONCLUSION 
Arab Muslim immigrant women come across many challenges causing anxiety and 
therefore may become depressed. Many argue that social support from husband, family and 
friends may relieve depression. However, changes in social support over time and the effects of 
such supports on depression at a future time period have not been fully addressed in the 
literature. This thesis investigated the relationship between demographic characteristics, changes 
in social support, and depression in Arab Muslim immigrant women in the USA. A sample of 
454 married Arab Muslim immigrant women provided demographic data, scores on social 
support variables and depression at three time periods approximately six months apart. Various 
statistical techniques at our disposal such as boxplots, curves, descriptive statistics, ANOVA, 
ANCOVA, simple and multiple linear regressions, simple and multiple logistic regression have 
been used to see how various variables and factors like country of birth, spoken English ability, 
employment status, education, number of children living with woman, length of time in the USA, 
and age are associated with changes in social support from husband, extended family and friends 
over time. 
Under univariate analysis, changes in social support over time measured by slope are 
found to be significantly different for women grouped by their husband’s employment status, 
(F(2,280)=3.26, p-value=0.0394). Slopes are not significantly different for any other groups of 
women.  However, when all variables are considered together in a multifactor regression model 
for slopes, both the number of children living with woman and husband’s employment status are 
found to be significant  (F(3,378)=3.60, p-value=0.0138). 
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Simple and multiple regression analyses are carried out to see if any of the above 
variables observed at the time of first survey can be used to predict depression at a future time. 
The regression analysis with one independent variable at a time indicated that the study 
participants differed significantly in their CESD_tot3 (depression at time three) scores by their 
country of origin (F(3,445)=8.24, p-value<.0001). Women from Iraq are more depressed than 
women from all other countries included in study, (t-value=3.50, p-value<0.0009). The study 
participants differed significantly by their husband’s employment status (F(2,396)= 25.86, p-
value<.0001). Women with unemployed husbands who are not looking for work is more 
depressed than women with employed husbands, (t-value=3.37, p-value=0.0008). The study 
participants differed significantly by their own education (F(1,452)=8.37, p-value<.0.0040). 
Women with less than a high school education are more depressed than those with at least a high 
school education, (t-value=2.89, p-value=0.0040). The study participants differed significantly 
by their husband’s education (F(1,363)=21.95, p-value<.0001). Women with husband having 
less than high school education are more depressed than with at least a high school education, (t-
value=4.68, p-value<0.0001). The study participants differed significantly by their language 
ability (F(1,450)=19.50, p-value<.0001). Women who speak at least some English are less 
depressed than those who did not speak English, (t-value=-4.42, p-value<0.0001). Also, 
univariate regression analysis of CESD_tot3 scores indicated that the total social support (t-
value=-5.60, p-value< 0.0001),  support from husband (t-value=-6.41, p-value<0.0001), family 
(t-value=-2.57, p-value=0.0105), and friend (t-value=-2.20, p-value=0.0285) are negatively 
associated with depression whereas age (t-value=2.26, p-value=0.0242) and depression scores at 
time one (t-value=16.17, p-value<0.0001) are positively associated with depression at time 3. 
70 
 
Furthermore, this univariate analysis indicated that the number of adults living with women as 
well as their length of time in USA were not significant predictors of depression at the time of 
third survey. 
However, for multiple regression, Social support from husband and friend, husband’s 
employment status,  husband’s education, and depression at the time of first survey are found to 
be significantly associated with depression  scores at time three (F(6,325)=32.91, p-
value<.0001), explaining about 37.79% of the variance in depression. Participants with higher 
depression scores at time one,  unemployment husband who are not  looking for work, and 
husband with less than high school education resulted in high depression scores at time three 
whereas higher social support from husband and friend were associated with low depression 
scores  at time three.  
A woman with mean CESD score (on 20 items survey) of greater than and equal to 0.8 is 
considered depressed. A new binary variable “depressed” (1 if cesd_tot3 ≥ 0.8 and 0 otherwise), 
is created to identify if a surveyed women is depressed or not at the time of third survey. Logistic 
regression analysis of this binary outcome variable is carried out to find the significant predictors 
of “depressed” and thus to estimate the probability of being depressed. Univariate logistic 
analysis of “depressed” variable indicated that the variables study participants differed 
significantly with respect to being depressed or not by their country of origin 
(       ( )=8.5543, p-value<.0358), husband’s employment status (       ( )=20.6455, p-
value<.0001) husband’s education (       ( )=12.3215, p-value<0.0004), English language 
ability (       ( )=9.9569, p-value<0.0016). Also, the univariate logistic regression analysis 
indicated that the variables total social support (       ( )=17.8280, p-value<0.0001), support 
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from husband (       ( )= 16.7445, p-value<0.0001) are negatively associated with probability 
of being depressed at time three whereas depression score at time one (       ( )= 93.7662, p-
value<.0001) is positively associated with this probability. Furthermore, this univariate  logistic 
analysis indicated that the number of adults living with women, women’s education, length of 
time in USA, women’s age, social support from family and friends, were not significant 
predictors. 
However, when all variables are considered together in multiple logistic regression, only 
total support and depression at time one were found to be significantly associated with 
depression at time three (       ( )= 95.6914, p-value<.0001); higher depression at time one 
was associated with greater depression and higher total social support was associated with lower 
depression at time three.  
72 
 
LIST OF REFRENCES:  
 
 [1] Nyang, S. (1996). Islam in the United States of America. New York. ABC International     
Group. 
[2] Daniel Pipes and Khalid Duran, (August 2002). Muslim Immigrants in the United States. 
[3] Afridi, S. (2001). Muslims in America: Identity, diversity, and the challenges of 
understanding. New York: Carnegie Press. 
[4] Mairson, A. (February, 2005). Muslims in America, National Geographic. 
[5] Daniel Denver, (September 25, 2012). Where Americans Come to Hate Muslims. 
[6] U.S. Census Bureau (2003). “The Arab Population: 2000: Census 2000 Brief”. Retrieved on 
January 28, 2005 from www.census.gov/population/www/ancestry.html. 
[7] Telhami, Shibley, (2002). “Arab and Muslim America: A Snapshot”. The Brookings  review. 
[8] Lazarus, R. S., & Folkman, S. (1984). Stress, appraisal, and coping. NewYork: Springer 
[9] Skinner, E. A., Edge, K., Altman, J., & Sherwood, H. (2003). Searching for the structure of 
coping: A review and critique of category sytems for classifying ways of coping. 
Psychological Bulletin. 
[10] Aroian, K. J., Spitzer, A., & Bell, M. (1996). Family support and conflict among former       
Soviet immigrants. Western Journal of Nursing Research. 
[11] Ebaugh, H. R., & Curry, M. (2000). Fictive kin as social capital in new immigrant    
communities. Sociological Perspectives. 
73 
 
[12] Cohen, S., Underwood, L. G., & Gottlieb, B. H. (2000). Social relationships and health. In    
S. Cohen, L. G. Underwood, & B. H. Gottlieb, (Eds.), Social support, measurement and 
intervention. Oxford: Oxford University Press. 
[13] Taylor, S. E. (2007). Social support. In H. S. Friedman & R. C. Silver (Eds.), Founda-tions         
of health psychology. New York: Oxford University Press. 
[14] Samprit Chatterjee, Ali S. Hadi, Bertram Price, (2000). “Regression analysis by example, 
3rd Edition”, John Wiley & Sons. 
[15] Anderson, D. R., Sweeney, D. J., & Williams, T. A. (2005). Descriptive Statistics: 
Numerical Measures. Statistics for Business and Economics.  
[16] Tukey, John W. (1977). Box-and-whisker plots. Exploratory Data Analysis.  
[17] [FHI89] Michael Frigge, David C. Hoaglin, and Boris Iglewicz. Some Implementations of 
the Box Plot. The American Statistician, (February 1989). 
[18] Hoaglin, D.C, Iglewicz, B, Tukey, J.W. (1986). Performance of some resistant rules for 
outlier labeling. J Am Stat Association. 
[19] Aroian, K. J, Uddin, N, Ullah, D. (2014). Stress, social support and depression in Arab 
Muslim immigrant women in the United States.   In review as a book chapter. 
[20] Radloff, L. S. (1977). The CES-D Scale: A self-report depression scale for research in the 
general population. Applied Psychological Measurement. 
 
 
 
 
 
 
